Early growth response factor 1 is essential for cigarette smoke-induced MUC5AC expression in human bronchial epithelial cells.
Early growth response factor 1 (Egr-1) is a zinc finger transcription factor which responses rapidly to a variety of extracellular stimuli. Previous studies have suggested that Egr-1 exerts pathological functions in chronic obstructive pulmonary disease (COPD) by regulation of cigarette smoking-induced autophagy, cell death, and inflammation. However, little is known about the role of Egr-1 in regulation of mucus production in airway epithelium. In this study, we observed that cigarette smoke extract (CSE) induced a successive expression of Egr-1 and MUC5AC in human bronchial epithelial (HBE) cells. Knockdown of Egr-1 markedly attenuated CSE-induced MUC5AC production, and chromatin immunoprecipitation revealed that Egr-1 transcriptionally bound to MUC5AC promoter upon CSE stimulation. Concurrently, CSE increased the expression of c-Jun and c-Fos, two subunits of activator protein 1 (AP-1) which also critically regulates CSE-induced MUC5AC in HBE cells. CSE also induced a physical interaction of Egr-1 and AP-1, and knockdown of Egr-1 significantly decreased CSE-induced expression of c-Fos and c-Jun. Furthermore, knockdown of c-Fos remarkably attenuated the CSE-induced Egr-1 binding to MUC5AC promoter. These data taken together demonstrate that Egr-1 is essential for CSE-induced MUC5AC production in HBE cells likely through interaction with and modulation of AP-1, and re-emphasize targeting Egr-1 as a novel therapeutic strategy for COPD.